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(57) [Abstract] 

[Problem] Automatic changeover mistake of tightening 
and yam break and yam bobbin is controled^tabilizes 
in industrially and offers manufacturing method of 
producible PTT-POY. 

[Means of Solution] Regarding to method which PTTp 
olymer melt spinning is done, doing topush out from 
spinneret, after after doing heat treatment with 50 to 
170 °Qcooling fiber which cooling and solidification it 
does, with roll below the55 °C or below , and heat 
treatment temperature , it retracts, manufacturing 
method of PTT-POY. 

[Effects)] Be able to control tightening, by fact that a 
nd yamshaking can be controled, to lose automatic 
changeover mistake of yam break and the yam bobbin, 
stabilizing in industrially, it can produce PTT - POY. 
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[Oaim(s)] 

[Claim 1] With manufacturing method of fiber which 
melt spinning is done, doing to push outthe poly 
trimethylene terephthalate where 90 mole% or greater is 
formed from trimethylene terephthalate repeat unit from 
spinneret,after after doing heat treatment with 50 to 170 
°Q cooling fiber whichthe cooling and solidification it 
does, with roll below 55 °C or below , and the heat 
treatment temperature , manufacturing method of poly 
trimethylene terephthalate portion orientation fiber which 
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it retracts anddensely makes feature. 

[Claim 2] Manufacturing methcxi of poly trimethylene t 
erephthalate portion orientation fiber which is stated in 
Qaiml which with winding tension of0.02to0.20 
cN/d tex it retracts with velocity of the2000 to 4500 
m/rrrin and densely makes feature . 



[Description of the Invention] 
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[0001] 

[Technological Held of Invention] This invention regard 
s manufacturing method of polytrimethyiene 
terephthalate portion orientation fiber. Furthermore 
sta bilizin g in industrially without tightening and yam 
break,produces details, regards rnanufactiiringn^tnod 
of possible poly trimethylene terephthalate portion 
orientationfiber densely. 

[0002] 

[Prior Art] Fiber which uses poly trimethylene terephthal 
ate (Below "FIT' with you abbreviate. ) low elastic 
modulus (soft texture), is epoch-making fiber which 
hasthe performance which resembles to polyethylene 
terephthalate (Below " PET " with you abbreviate. ) 
fiber such as property andthe light resistance , heatset 
property, dimensional stability and low moisture 
absorption which resemble to thepolyairride such as 
elastic recovery and ease of dyeing which are superior, 
characteristic of FIT fiber is utilized to maximinn limit, 
there is a false-twist yam %> as one of fiber form 
Because false-twist yarn of FIT fiber, as disclosed in 
Japan Unexamined Patent Publication Hei 9 - 78373 
disclosure and the Japan Unexamined Patent Publication 
Hei 11 -093026 disclosure, by comparison with PET 
fiber or other polyester fiber, is rich to elastic recovery 
and the softness, it becomes something which quite is 
superior as raw fiber forthe stretch. 

[0003] Utilizing feature of this kind of FIT false-twist y 
am, when it uses for the broad field, in same way as 
PET fiber and polyanride fiber, it raises 
prochictivitymaking use of fiber which is produced with 
step of single step,assures production cost reduction 
densely it becomes very important "Chemical Fibers 
international " Vol.50 , in 2000 February issue and 53 
to 56 page doing to push out PTT rx>lymerwith 245 to 
265 °C as technology of FT T part distribution direction 
fiber (Below "PTT - POY" with you call) which is 
produced with step of single step, cooling and 
solidification afterdoing, it grants finishing agent, does 
not use godet roll, or is through thegodet roll PTT - 
POY which is retracted with rear 600 to 3000 nVminhas 
beenstated. 

[0004] But, yam contracting largely on yam bobbin, in o 
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rder to tightenthe yam bobbin, yam bobbin deforms 
FIT - POY which is stated in theabove-mentioned 
literature with examination of these inventors, cheese 
package isremoved from spindle of winder, becomes 
impossible densely, thepackage side face which is called 
bulge expands, so-called tightening occurs. With above- 
mentioned literature, method of lowering winding 
tension inorder to control tightening, method etc which 
changing, retracts intersecting angle of winder isstated 
But, with method which is started in above-mentioned 
literature powering tension, fully you cannot control 
tightening withexamination of these inventors not only, 
yam shaking becoming extreme,the yam break occurs 
frequently. In addition, intersecting angle changing, it 
cannot hold down contractionof fiber, improve 
tightening cannot 

[0005] In Japan Unexamined Patent Publication 2000 - 
239921 disclosure, thermal processing is done on final 
takeup roll as method whichcontrols tightening, 
maniifacturing method of PTT - POY which is retracted 
with the2500 nVrrrin or higher that releasing reduction 
ratio of fiber which is retractedbecomes 0.2 to 1 .5 %, is 
disclosed But, When, with method which is disclosed 
in above-mentioned disclosureas for contraction of fiber 
although it is held down, fibeibecoming too soft because 
temperature of fiber between final roll andthe winder is 
high, yam shaking is extreme with examination ofthe 
these inventors or, yam break occurs frequently, 
exchanging yam bobbin to theautomatic changeover 
mistake occurs frequently. In addition, holding down 
yam shaking, when in Older to controlthe yam break 
and changeover mistake, it makes tension between final 
roll and thewinder high, you control tightening it is not 
possible densely. This way completely there is not a 
prior art which has been disclosedconcerning 
technology where tightening cannot occur, can produce 
thePTT - POY without automatic changeover mistake of 
yam break and yam bobbin. 

[0006] 

[Problems to be Solved by the Invention] With Prior Art 
there is a problem below, result of examination of 
thethese inventors, in production method of PTT - POY 
whichcontrols tightening understooddensely. 
Lowering winding tension in order to hold down 
contraction of namely, fiber,the fully you cannot 
control tightening not only, yam shakingbecomes 
extreme, automatic changeover mistake of yam break 
and yam bobbin occursfrequently. In addition, when in 
order to told down contraction of fiberthe fiber thermal 
processing is done with final roll, fiber before 
windingbecomes too soft, yam shaking becomes 
extreme, changeover mistake of the yam break and yam 
bobbin occurs frequently. 

[0007] Object of this invention stabilizing in industrially 



ISTA's Patena(tm), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment from its use. WWW: http^/www.intlscience.com Tel:800-430-5727) 



P.4 



JP 02129427A Machine Translation 



[0008] 

»5X*«MWC*, PTT-POYSX«WI=S£L 



[0009] hi*>*£bj3i*. fiLTCD£&ija>4a>-efe 

So 

(i) 9 0 i e;u%ja±A<h , J^9 1 uvT-u7^u— h 

y flfciS LTftSBfc LfclStt£, 5 0~17 0°C-rj& 
SPTT-POYOfiS*SS, I 



(I I) (I) tte^r, 0. 02-0. 20cN/ 
d t e xOiHS*l:t2000-4500m/»(D 
i$JS^ * %LZ> Z t £ ft® 1 1 5 P T T - P O Y CD« 

[0 0 10] BIT* **W«»»=ttB-r*. 
iZffll^PTTtt. 9 0W96Ja±yh'J^fU>f 

U>f (PTT) "CfeSo ^^t'PT T 

tit. fl/7$^ifiE^Lh'J/fl/^'j3 
(1, 3-?D/<>5t"^tl^) 

t^>f;^'Ja-;k 7^fcf>K^tf>xxf-juj&fifc 
[ooii] *«Wlcffll>-&7K'J7-lz|*. f&SlcPD 



without automatic changeover mistake ofthe tightening 
and yam break and yam bobbin, is to offer 
n^ufacturing method of theproducible PTT - POY. It 
is problem to be solved, corresponding to above- 
mentioned problem, in orderto lose automatic 
changeover mistake of yam break and yam bobbin, to 
control yamshaking in order to achieve object of this 
invention, to control thecontraction of and fiber, to 
control occurrence ofthe tightening. 

[0008] 

[Means to Solve the Problems] As for these inventors re 
suit of diligent research, To surprising feet, In 
nrnufacturing method of fiber which PTT polymer melt 
spinning is done putting, Doing to push out from 
spinneret, after after doing thermal processing , 
coolingthe fiber which cooling and solidification it does, 
with roll,beabletocontrolthe tightening, and yam 
shaking you can control, be able tocontrol automatic 
changeover mistake of yam break and yam bobbin by 
retracting, PTT - POYin inchastrially you can stabilize 
can produce densely to discover thethis invention was 
completed 

[0009] Namely this invention is something of as follows 
of. 

(I) With manufacturing method of fiber which melt spin 
ning is done, doing to push outthe poly trimethylene 
terephthalate where 90 mole% or greater is formed from 
trimethylene terephthalate repeat unit from spinneret, 
after after doing heat treatment withSOto 170 °Q 
cooling fiber whichthe cooling and solidification it does, 
with roll below 55 °C or below, and the heat 
treatment temperature , nmufkfoiring method of PIT - 
POY which it retracts and densely makesfeature. 

(II) In (I), manufacturing method of PTT - POY which 
with winding tension of 0.02 to 0.20 cN/d tex itretracts 
with rate of 2000 to 4500 rrVmin and densely makes 
feature. 

[0010] Below, this invention is explained in detail. PTT 
which is used for this invention is poly trimethylene 
terephthalate (PTT) where 90 mole% or greater isformed 
from trimethylene terephthalate repeat unit It is a 
polyester which PTT, designates terephthalic acid as 
acid component hereand designates trimethylene glycol 
(Even 1 ,3 - propanediol you call) as diol component It 
is possible to said PTT , to contain other component 
under the 10mole°/a As that kind of component, you 
can list sodium 5-sulfoisophthalic acid , 3,5-di 
carboxylic acid benzenesulfonic acid tetra butyl 
phosphonium salt , 1 ,4 - butanediol ,the neopentyl 
glycol and adipic acid or other esterified monomer. 

[0011] according to need and various additive , it is p 
ossible to polymer which is used for this invention, to 
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contain for example whitener , heat stabilizer , the 
antioxidant and etc. Especially, at time of yarn- 
spinning and feather at time of thepostprocessing and in 
oider to control yam break, titanium dioxide of average 
particle diameter 0.01 to 2 m theO.Ol to 3 wt% is 
contained densely is desirable, intrinsic viscosity [ ] 
ofpolynrc which is used for this invention is range of 
the0.5 to 1 .6, it is desirable densely. Stabilizing PIT - 
POY which is suited for false-twisting by feet thatthe 
polymer of this range is used it produces densely it 
becomes easy. When intrinsic viscosity [ ] is under 0. 
5, yam break becomes easy to occur thecase of yarn- 
spinning. On one hand, when intrinsic viscosity 
exceeds 1.6, yarn-spinning defect becomes easyto occur 
because melt viscosity is too high, intrinsic viscosity [ 
] furthermore is range of preferably 0.7 to 1 .2. 
Furthermore , intrinsic viscosity [ ] here is something 
which was measureddue to test method which it 
mentions later. It can produce polymer which is used 
for this invention, making use ofthe known method 

[0012] Next, illustrating spinning equipment, you explai 
n manufacturing method of fiber ofthe this invention. 
Figure 1 is conceptual diagram of spinning equipment 
which is used for this invention First, with dryer 1 to 
water content of 1 00 ppm or less it melts with 
theextruder 2 which sets PTT pellet which is dried to 
250 to 295 °Q liquid transportdoing in spin head 4 
which is set to 250 to 295 °Q weighing it does withthe 
gear pump, after that, passing by spinneret 6 which 
possesses hole ofthe plural which is mounted in 
spinneret pack 5 it pushes out inside theyam-spinning 
chamber 7. temperature of extruder, capacity of 
extruder, with intrinsic viscosity and theshape of PTT 
pellet chooses optimum temperature from inside above- 
mentionedrange, it is desirable densely. 

[0013] As for spinneret 6 which is used for this inventio 
n, when fiber ofthe round cross section is produced, 
diameter is 0.2 to 0.7 mm, it is desirable densely. When 
diameter is under 0.2 mm, extrusion pressure becomes 
high, spinneretis easy to be plugged by foreign matter . 
On one hand, when diameter exceeds 0.7 mm, 
unevenness of fiberis easy to become large, diameter of 
spinneret is preferably and 0.3 to 0.5 mm When fiber 
of cross section other than circle is produced, itmakes 
above-mentioned spinneret and spinneret aperture 
surface area of same extent, it isdesirable densely, 
extrusion is polymer, cooling and solidification being 
done, becomes fiber fromthe spinneret In this case, in 
order to cool in uniform, it applies cool air ofthe 0 to 40 
°C and cooling and solidification does it is desirable 
densely, fiber which cooling and solidification is done 
has necessity heat treatment to dowith temperature of 50 
tol70°C By fact that heat treatment is done, fiber 
doing, crystallization thestmcture can be locked Asa 
result, be able to control contraction of fiber which 
isretracted, cheese package is removed from spindle of 
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winder, denselybecomes impossible, package side face 
which is called bulge expands, the so-called tightening 
can be controled 

[0014] Here, you explain making use of drawing concer 
ning bulge. Figure 3 - (jpl) shows cheese package 
(100) which is wound in shape where yamis desirable. 
It is wound in cylinder thread layer (104) where yam 
formed flat endface (102) on theyam bobbin or other 
winding core (103). When bulge, as shown in Figure 3 - 
(jp2), clamping force worked strongly withcontraction 
of volumen yam, volumen yam slid, it is theendface 
(102a) which has swelling of cheese package (100) 
which happens. When this swelling is large, namely 
when bulge is large, whencon veying volumen yam 
deteriorates and unwinding becomesimpossible, yam 
break, feather and dye splotch etc are easy to 
happenwith mottling of unwinding tension. When it is 
worst, it conveys in order to protrude in comparison 
withthe yam bobbin it becomes irrpossible endface 
densely. 

[00 1 5] Heat treatment is done fiber as method whi ch, wi 
thlstrollll ofthe Figure 1 heat treatment to other than 
method which is done, with 1st Nelson roll 16of Figure 
2 -(jpl) heat treatment method of doing. With 1st 
heater 18 of Figure 2- (jp2) heat treatment method of 
doing, method etc which heat treatment is done is listed 
by 1st heater 18 ofthe Figure 2 - (jp3). 12 self is free 
roll which is not driven here. In case of Figure 2 - 
(jp3), it is good doing heat treatment with 1st heater 18 
withthe 1st roll 1 1 in addition to heat treatment heater 
of contact type, making use of noncontacting heater 
which you are notconcemed as heater which is used for 
heat treatment In addition, heated gas contacting fiber, 
heat treatment it is gooddoing fiber. Among these, 
stabilizing running of yarn, in order to control the yam 
break, method which uses roll is most desirable. 

[0016] As for temperature of heat treatment it is necessa 
rytobea50tol70°C Under 50 °C fully 
aystallization doing fiber, because it locks structureit is 
not possible densely, fully you cannot control tightening. 
On one hand, when it exceeds 170 °Q yam break 
becomes easy tooccur at time of heat treatment 
temperature of heat treatment, preferably 60 to 150 °C, 
furthermore is preferably 80 to 1 30 °C Time when 
heat treatment it does fiber is 0.001 to 1 second, it 
isdesirable densely. Because heat treatment time under 0. 
001 second heat treatment time advances sufficient 
crystallization shortlyand is not possible densely 
tightening is easy to occur, upper limit of heat 
treatment time especially is not limited Thinking from 
size etc of heat treatment equipment, it is a 1 second or 
less, it isdesirable densely. As tightening does not occur, 
selects heat treatment time, according to heat treatment 
temperature and windup speed densely is more desirable. 
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[0017] After cooling fiber which heat treatment is done, 
next with rollbelow 55 °C or below , and heat 
treatment temperature , it is necessary to retractmaking 
use of winder 14. Regarding to this invention, applying 
tension excessively with statewhere temperature is high, 
as it is necessary to try to pull fiberand not to extend, at 
time of winding it is necessary to applythe suitable 
tension on fiber. In order both achievements to do 
these, installing roll in order to coolthe fiber between 
zone and winder which fiber heat treatmentare done, it 
controls tension it is necessary densely. For first time, 
automatic changeover mistake of tightening and yam 
break and yam bobbinis controled densely becomes 
possible by fact that it makes thisway. 

[001 8] When roll is not installed, when tension is made h 
igh in orderto lose automatic changeover miss of yam 
break and yam bobbin, fiber pulls with thestate where 
temperature is high because it is extended, aftenetracting, 
contracting largely, tightening occurs. On one hand 
when tension is lowered in order to control tightening, 
the automatic changeover miss of yam break and yam 
bobbin occurs. When temperature of roll exceeds 55 
°Q yam shakingbecomes extreme because it exceeds 
glass transition temperature of FIT. In addition, when it 
exceeds heat treatment temperature even with 55 °C or 
below, yarnshaking becomes extreme because 
construction of fiber becomes theloose. lower limit 
especially is not limited 0°C or higher where special 
cooler does not become necessary is desirable, 
temperature of roll, preferably 0 to 50 °C, 
furthermore is preferably 5 to 40 °C 

[0019] Regarding to this invention, when retracting, tens 
ion is 0.02 to 0.20 cN/d tex, it isdesirable densely, 
winding tension immediately before entering into winder, 
is tension ofthe fiber here. By fact that it makes tension 
inside this kind of range, theautomatic changeover miss 
of tightening and yam break and yam bobbinis 
controled denselybecomes easy, tension under 0.02 
cN/d tex tension weakness traversing with traversing 
guide of winder volumen form becomes bad in order to 
pass withas satisfactory, traverse twist yam comes off, 
yam break is easy to happen. In addition, when it 
exceeds 0.20 cN/d tex, tightening is easy to occur. 
When retracting, tension preferably 0.025 to 0. 1 5 cN/d 
tex, furthermore is preferably 0.03 to 0.1 0 cN/d tex. 

[0020] When roll is used for heat treatment, cooling roll 
is rate range of the0.80 to 1.1 times vis-a-vis perimeter 
velocity of heat treatment roll, it is desirable densely, 
yam it shakes, in order to be able to control tightening, 
itselects these perimeter velocity, appropriately from 
inside above-n^ntionedrangedensely it is desirable, rate 
which retracts fiber 2000 to 4500 nVmin is desirable, 
windup speed under 2000 nVmin, because orientation of 
fiber is low,the property change ova* time doing while 
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keeping, fiber becoming brittlejiandling and false- 
twisting of fiber become difficult In addition, when it 
exceeds 4500 m/rrrin, orientation and crystallization ofthe 
fiber advance too much, because in addition it cannot 
lower thetension at time of winding, fiber contracts 
largely on the yam bobbin, tightening is easy to occur. 
With preferably and 2200 to 4000 nVmin , furthermore 
it is a preferably 2500 to 3600 mfam 

[0021] With this invention, as for fiber which cooling a 
nd solidification is done, until it isretracted, finishing 
agent is granted with finishing agent applicator 10 
densely is desirable, bundling property of fiber, 
antistatic and slipperiness etc becomesatisfactory by 
granting finishing agent, at time of winding and 
canoccur feather and yam break at time of false-twisting, 
finishing agent, with solution or oil itself which melted 
aqueous emulsion liquid and oil which emulsify oil 
making use of emulsifier in thesolvent, bundling 
property of fiber, antistatic and slipperiness etc 
issomething which improves here. As for oil, 0.2 to 3 
wt% it deposits in fiber as aqueous emulsion liquid ofthe 
concentration 1 to 20 weight % densely it is desirable. 

[0022] Method which uses guide nozzle which is stated i 
n method andthe for example Japan Unexamined Patent 
Publication Showa 59 - 1 16404 disclosure etc which 
use oiling roll of public knowledge as method 
whichgrants finishing agent, can be used, but in order to 
control occurrenceof yam break and feather in motion 
of finishing agent applicator itself, method whichuses 
guide nozzle is desirable. With this invention, it is 
possible to do according to need and entanglement 
process with the yarn-spinning process, entanglement 
process, before finishing agent granting, is good doing 
with any beforethe before heat treatment and winding, 
or site of multiple. 

[0023 ] You are not concerned any winder of system whi 
chboth parties ofthe spindle drive system, touch roll 
driving system, spindle and touch roll have driven as 
winderwhich is used for this inventioa Inorderfor 
winder of system which both parties of spindleand 
touch roll have driven to retract yam in large amount, it 
isdesirable. Case where fiber is retracted intersecting 
angle is 3.5 to 8 °, it isdesirable densely. Under 3.5 ° 
slip it is easy because yam has not crossedexcessively, 
occurrenceof yam slippage and bulge is easy to happen. 
In addition when it exceeds 8 ° , diameter of end 
becomeslarge because quantity of yam which is wound 
in end ofthe yam bobbin becomes many in comparison 
with center. Because of this case where it has retracted 
only endcontacts touch roll and when unwinding doing 
yam where yam qualitydeteriorates, in addition retracts, 
tension variation becomes large, featherand yam break 
are easy to occur frequently. Fact that intersecting 
angle 4 to 7 ° furthermore is desirable, especiallyis 
desirable is range of 5 to 6.5 °. 
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[0024] With this invention, it retracts FIT- POYasche 
ese package it is desirabledensely. As large scale 
winding becomes possible by feet that it makes the 
cheese package, when unwinding doing fiber, tension 
variation becomes small, thefalse-twisting which is 
stabilized becomes easy. In this case, in order for bulge 
ratioof cheese package to become 20 % or lower,it 
retracts, it is desirable densely, bulge ratio coil width Q 
of innermost layer which is shown in Figure 3 - (J2) or 
theFigure 3 - (jp2) and most measuring coil width R of 
portion which has expanded, isthe value which it 
calculated making use of below-mentioned formula. 

Bulge ratio ={(R- Q)/Q} X 100 % 

As for those where bulge ratio of cheese package exceed 
s 20 %thevolumen yam deteriorates when conveying 
and unwinding becomesimpossible, yam break , feather 
and dye splotch etc are easy to happenwith irottling of 
unwinding tension. When it is worst, in order endfece 
to protrude in comparison withthe yam bobbin , it 
conveys it becomes impossible densely. In addition 
tightening is large, when it stops corning off from 
thespindleof winder, is many. In order preferably 
bulge ratio 1 5 % or lower , furthermore to become 
preferably 10 % or lower, itretracts, it is desirable 
densely. 0% is most desirable of course. 

[0025] Regarding to this invention, 1 kg or greater it win 
ds PTT-POY, as cheese package, itis desirable densely, 
furthermore preferably 2 kg or greater and itis 
apreferably 4 kg or greater more. Under 1 kg frequency 
of yam bobbin exchange and frequency of 
theconnection being packed to be too high, it becomes 
difficult toproduce in industrially. When producing in 
industrially, to decrease frequency which exchanges 
theyam bobbin to case of yam-spinning in order and, 
after using cheese package inthe false twist step, to 
connect to following cheese package and being packed 
anddecreasing frequency which you use, improvement 
and from it winds thefiber of large scale in order cost 
reduction of operating efficiency to do, it isdesirable 
densely. In addition, coil width Q of fiber on yam 
bobbin diameter ofthe40 to 300 mm and yam bobbin is 
designated as 50 to 250 mm, it is desirabledensely. 
When coil width of this range, by fact that it makes 
diameter ofthe yam bobbin, PTT-POY in order to do 
false-twisting cancelling fiberfrom yam bobbin, as 
tension is lowered, because holding down thefluctuation 
of tension it becomes easy. 

[0026] Regarding production method of this invention, P 
TT-FOYof various property can beacquired In order 
to make FIT -POY which is suited for false-twisting, 
elongation at break ofihe fiber 40to 140% and boiling 
water shrink ratio are designated as range of the3 to 40 
% it is desirable densely. As for FIT -POY which is 
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produced with this invention, multifilament isdesirable. 
As for total fineness as for especially limitation it is not 
done. Asfor usually as for 5 to 400 dtex, preferably 
10to300dtex and single fiber finenessespecially 
limitation it is not done, but 0.1 to 20 dtex and 
preferably 0.5 to 10 dtex ,finthermore it is a preferably 1 
to 5 dtex. As for cross section shape of fiber, circle, 
triangle and otherpolygonal shape , there is not, 
restriction such as flat, Ltype, Wtype, cross shape, 
'square and dogbone shape with center-filled fiber and 
is good with hollow fiber . In addition, ifit is a range 
which does not impair obj ect of the this invention, as 
compound fiber mixing fiber which it made shell core, 
side-by-side andthe laminated structure or other 
composite structure fiber matting agent content and 
intrinsic viscosity [ ] or other making use of polymer 
of 2 kinds or morewhich differs, changed cross section 
shape and polymer type with single fiber itisgood. 

[0027] 

^Embodiment of Invention] Concerning this invention, y 
ou explain concretely below makinguse of Working , 
Example etc. Until you say, this invention is not 
something which is limited by theWorking Example etc 
without Furthermore it measured main measured 
value in Working Example with themethod below. 

1. intrinsic viscosity 

Intrinsic viscosity [ ], extrapolated specific viscosity 
sp in 35 °C and o-chlorophenol and theratio sp/C 
of concentration Qg^l 00 ml) in concentration zero 
making use of Ostwald viscometer,followed to formula 
below and sought 

[]=4im(sryQ 

C 0 

[0028] 2. spinning property appraisal 

10 times producing PIT - POY of 4 kg volume making 
use of spinning equipment ( spinneret is installed 8 
equipment ) which 8 can produce cheese package at 1 
time, you appraised ( total 80 cheese package ) 

2-1. yam break 

80 among cheese package, when those where yam is cut 
off atthe time of automatic changeover of yam bobbin 
or in winding are 1 or less thecase where it is a "good" 
and a 2 or more was done "H" with. 

2-2. tightening 

Those which cannot remove from spindle of winder che 
ese package the80 among cheese package, due to 
tightening 0 when is "JB M with didthe case where it is a 
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"good" and a one or more. 
[0029] 2 -3. bulge ratio 

80 among cheese package, 10 it chose bulge ratio, in ra 
ndom,the coil width Q of innermost layer of thread 
layer (104) which is shown in figure 3 - (jpl) or 
thefigure 3 - (jp2) and, most measuring coil width Rof 
portion which has expanded,following to formula below , 
it used mean value of thevalue which it calculated. 
When this mean value is 20 % or lower case where it 
exceeds "good" andthe 20 % was done "S " with. 

Bulge ratio ={(R - Q)/Q} X 100 % 

3. elongation (elongation at break) 

It measured with grip spacing 20 cm and strain rate 20 
cnVmin making use of Orientech Corporation (DB 69- 
607-3550) supplied Tensilon whichis a constant draw 
rate type tensile tester on basis of JIS-L- 1013. 

4. boiling water shrink ratio 
Itsoughtonbasisof JIS-L- 1013,as bulk shrinkage. 

[0030] 

[Working Examples 1 ~3] Yam-spinning of PTT- PO 
Y was done making use of equipment which is shownin 
Figure 1. Itdrieswith yam-spinning making use of 
PTT polymer of intrinsic viscosity [ ]0.9 which 
thetitanium dioxide 0.05 weight % is contained, with 
fixed method , after designating the water as 5 0 ppm , 
with extruder which is set to 260 °C afermelting, 
liquid transport it does in spin head which is set to 260 
°Qtheholeof diameter 0.35 mm and length 0.35 mm 
3 6 extrusion is from spinneretof single array which was 
opened extrusion it is in order for oil deposition ratio 
to become 0.5 weight % with thecool air of 
temperature 20 °C and air speed 0.4 nVmin with oil 
which contains the stearic acid octyl 60 weight % , 
polyoxyethylene alkyl ether 15 weight % and potassium 
phosphate 3 wt% after cooling and solidification , 
making use of the guide nozzle, as aqueous emulsion 
finishing agent of concentration 5 weight %, vis-a-vis 
fiber, itgranted polymer. 

[0031] Next, with condition which is shown in first ch 
art, after doingthe heat treatment and cooling, with 
condition which is shown in firstchart making use of 
winder of system which drives both partiesof spindle 
and touch roll, in yam bobbin of paper of diameter 1 24 
mm andthe thickness 7 mm4 kg retracting with coil 
width 90mm as intersecting angle 5 °, itproduced 
fiber of 100 dtex/36f. spinning property appraisal and 
fiber property concerning fiber which isacquired were 
shown in first chart Regarding whichever condition, 
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automatic changeover mistake of yam break and yam 
bobbin, the tightening did not occur, also bulge ratio 
was satisfactory range. 

[0032] 

[Comparative Example 1 to 3] 1st roll was designated as 
room temperature, other than heating fiber asthe 
temperature which shows 2nd roll in first chart, fiber 
wasacquired to similar to Working Example 1. spinning 
property appraisal and fiber property concerning fiber 
which isacquired were shown in first chart With 
Comparative Example 1, because heat treatment it has 
not done fiber, tighteningoccuning, when cheese 
package cannot be removed from winder it 
occunedfrequently. With Comparative Example 2, heat 
treatment after doing fiber, without cooling withthe roll, 
lowering tension because it retracts, yam shakingwas 
extreme, automatic changeover mistake of yam break 
and yam bobbin occurred With Comparative Example 
3 , however, raising winding tension in order to hold 
down the yam shaking to Comparative Example 2 
similar, because it retracts, as for the yam break 
aluioughitwasnotseen, tightening occurring, when 
cheese packagecannot be removed from winder it 
occurred frequently. 

[0033] 
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[0034] 

[Effects of the Invention] Manufacturing method of PT 
T - POY of this invention, can control automatic 
changeover miss of the tightening and yam break and 
yam bobbin Because of this, with yam-spinning step 
of single step where productivity is higryt possessed 
soft texture with false-twisting, stabilizing FIT -POY 
which canbe made preferred false-twist yam as stretch 
material in industrially, it can produce. 



[BHeDffi&&Blffi] I [Brief Emanation of the Drawing(s)] 
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[Figure 1] It is a schematic diagram which shows outlin 
e of spinning machine which executes thethis inventioa 



[Figure 2] It is a schematic diagram which shows outlin 
e of other embodiment of zonewhich fiber of spinning 
machine which executes this invention heat treatment 
andiscooled. 

[Figure 3] It is a sketch which shows state of cheese pa 
ckage which winds thePTT fiber of this invention 
around yam bobbin. Figure 3 - (J2) is conceptual 
diagram of desirable cheese package. Figure 3 - (jp2) is 
conceptual diagram of cheese package which has bulge. 



[Explanation of Reference Signs in Drawings] 

1 dryer 

2 extruder 

3 bend 

4 spin head 

5 spinneret pack 

6 spinneret 

7 yam-spinning chamber 

8 fiber 

9 cooling air 

10 finishing agent applicator 

11 lstroll 

12 fire roll 

13 2ndroll 

Vol.14 taking machine, cheese package 
14a spindle and cheese package 
14b touch roll 

15 fiber thermal processing and is cooled zone 

16 1st Nelson roll 

17 2nd Nelson roll 

18 1st heater 

19 cooling roll 

ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800430-5727) 



2 waj® 

3 

4 Xtf>^*KI 

5 &Urtv J ? 

6 ffiQ 

7 

8 tSft 

9 /^aa 

I o a±imn^m 

II SSi p-;ul 

i 2 ^'j— p— M 

1 3 82Q— M 

1 4 *-xtt/<**- s? 
14a xtf> kjk *-x*/<?*-i? 

14b *?*D — 

15 «it*»ftafttf»»-r* % -/-> 

1 6 »1 *;bv>p— ;M 

17 »2*iUV>P-jH 

18 *it-*H 
1 9 fit&n—M 



P.14 



JP 02129427A Machine Translation 



[Hi ] 



[Figure 1] 
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Figure 2] 
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[Figure 3] 
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